Abstract-This paper makes two contributions to the empirical literature on agglomeration economies. First, the paper uses a unique and rich database in conjunction with mapping software to measure the geographic extent of agglomerative externalities. Previous papers have been forced to assume that agglomeration economies are club goods that operate at a metropolitan scale. Second, the paper tests for the existence of organizational agglomeration economies of the kind studied qualitatively by Saxenian (1994). This is a potentially important source of increasing returns that previous empirical work has not considered. Results indicate that localization economies attenuate rapidly and that industrial organization affects the benefits of agglomeration.
I. Introduction
T he costs of cities can be seen in the skyscrapers, highways, and aqueducts that must be built to concentrate people in a small area. The benefits of cities-known as agglomeration economies-are less concrete but just as real. Marshall (1920) provides the first careful economic analysis of agglomeration economies, arguing that cities enhance productivity by allowing for labor market pooling, input sharing, and technological spillovers. An extensive empirical literature has considered agglomeration, including Sveikauskas (1975) , Moomaw (1981) , Henderson (1986) , Nakamura (1985) , Carlton (1983) , Glaeser et al. (1992) , Henderson, Kuncoro, and Turner (1995) , and Ciccone and Hall (1996) , to name just a few. 1 These papers focus on whether the advantages of cities depend on city size or employment in a particular industry, on whether agglomerative externalities are static or dynamic, and on the importance of urban diversity. This paper addresses two important unanswered questions about agglomeration. First, what is the geographic scope of agglomerative externalities? In contrast to explicitly geographic theoretical work, 2 empirical work on agglomeration has been almost innocent of geography, and instead has implicitly modeled the city as a club. The economy is divided into geographic units, typically states, cities (more precisely, metropolitan statistical areasMSAs), or counties. Economic activity is then divided spatially according to the geographic partition, and the effects of the local economic environment on productivity are measured. This approach has the advantage of allowing the use of readily available aggregate data. However, it is somewhat unsatisfying in that the benefits firms get from each other through labor market pooling, shared inputs, and technological spillovers are all likely to attenuate with distance. An important gap in our understanding of agglomeration economies, therefore, is that we do not know the geographic extent of agglomerative spillovers.
The second question that the paper addresses is how the organization of economic activity within a city affects the value of agglomeration. There is reason to believe that the productivity of a local economic environment does not depend just on the quantity of available inputs, but also on the way that such inputs are organized. In Saxenian's (1994) study of the computer industry, she points out that in the mid-1970s, both Boston (especially around Route 128) and the corridor from San Jose to Palo Alto (Silicon Valley) were essentially equal as centers of electronics and high technology. The next decade witnessed a movement offshore of semiconductor production, which hurt Silicon Valley, and a shift away from minicomputers, which hurt Route 128. Silicon Valley made a transition to software and other computer-related industries that has been successful enough to make it one of the most productive economies on the planet. Route 128 did not make the transition as successfully.
There are two explanations for this divergence. One is that either location could have become dominant in software so far as its local characteristics were concerned, but that the random hand of history selected Silicon Valley as the industry core. The other explanation is that the locations did not have identical characteristics, and that Silicon Valley offered a more productive environment. On the one hand, both locations had many of the characteristics that could be expected to attract high-technology employment, including educated workforces and proximity to research universities. However, Saxenian argues that the key difference between Silicon Valley and Route 128 is in their industrial systems. In her view (Saxenian, p. 7), a local industrial system has "three dimensions: local institutions and culture, industrial structure and corporate organization." Route 128 is presented by Saxenian as being relatively rigid and hierarchical, and Silicon Valley as being flexible and entrepreneurial. This certainly seems to be the view of the industry. Saxenian quotes Jeffrey Kalb, an entrepreneurial refugee from Boston's Digital Electronics Corporation:
There's a fundamental difference in the nature of the industry between Route 128 and [Silicon Valley]. Route 128 is organized into large companies that do their own thing. . . . It's very difficult for a small company to survive in that environment. . . . The Valley is very fast-moving and start-ups have to move fast.
The whole culture of the Valley is one of change. We laugh about how often people change jobs. The joke is that you can change jobs and not change parking lots. There's a culture associated with that which says that moving is okay, that rapid change is the norm, that it's not considered negative on your resume. . . . So you have this culture of rapid decisions, rapid changes, which is exactly the environment that you find yourself in as a startup.
Saxenian's analysis complements the work of Jacobs (1969) and Chinitz (1961) , both of whom also suggest that urban efficiencies depend not just on numbers (such as city or industry size) but also on the nature of urban interactions. In the empirical literature, this issue has been considered obliquely in Glaeser et al. (1992) and Henderson et al. (1995) by including variables such as the number of employees per firm and the degree of urban specialization. However, these variables do not really capture the degree to which a location is blessed with a creative, entrepreneurial environment rather than an inflexible, hierarchical one. A further gap in the literature, therefore, concerns the effect of industrial organization on the value of agglomeration. This paper addresses the geographic and organizational nature of agglomeration by examining the birth of new establishments and the employment levels that they choose. Specifically, we estimate the determinants of the number of births per square mile and their associated employment levels as functions of the economic environment when the location decisions were made. Because we focus on new establishments, we are able to treat the existing economic environment as exogenous. Because our data are available at the ZIP code level, we are able to include metropolitanarea fixed effects in our model. These fixed effects control for a wide range of metropolitan characteristics that might influence births. Such characteristics include financial variables like local fiscal policies and wage rates, as well as natural advantages like climate, proximity to natural harbors, and mineral deposits. The fixed effects also control for the metropolitan area's birth potential (Carlton, 1983) arising from personnel let go by firms that fail, downsize, or relocate to another metropolitan area. Having controlled for all of these variables, a positive effect of existing employment on births or new-establishment employment is evidence of agglomeration economies.
We estimate our models using Dun and Bradstreet Marketplace data. This data set contains a wealth of information on over twelve million establishments in the United States. The version of the data available for our use includes, among other things, establishment location at the ZIP code level, employment, sales, corporate structure, and age of the establishment. Drawing on corporate status and establishment size variables enables us to evaluate the influence of industrial organization on the benefits of agglomeration. Drawing on the geographic detail in the data in conjunction with mapping software enables us to evaluate the geographic scope of the benefits of agglomeration. The paper's most important finding is that agglomeration economies attenuate with distance. The initial attenuation is rapid, with the effect of own-industry employment in the first mile up to 10 to 1000 times larger than the effect 2 to 5 miles away. Beyond 5 miles attenuation is much less pronounced. This pattern is consistent with both theoretical models of the internal structure of cities and stylized facts: moving away from a city center, land and house rents, building heights, and population density all decline rapidly at first and slowly thereafter. These findings suggest that agglomeration should ideally be studied at a much more refined geographic level than has been the norm.
The paper also establishes that industrial organization affects the benefits of agglomeration. The marginal effect of an employee at a small establishment is greater than that of an employee at a large establishment. This result is broadly consistent with arguments by Saxenian that a more competitive and entrepreneurial environment enhances growth. It is also consistent with Audretsch et al. (2000) , who consider the productivity of small firms. In contrast, we obtain mixed results on corporate structure. Specifically, we do not find consistent evidence as to whether an employee at a subsidiary has a different effect on nearby firms than does an employee at a nonsubsidiary establishment.
The paper is organized as follows. Section II presents a simple empirical model of births and of new-establishment employment. Section III discusses our data and presents summary measures. Section IV presents the results, and Section V concludes.
II. Model

A. Estimating Births and New-Establishment Employment
If agglomeration economies are present, then births will occur near concentrations of existing employment, all else equal. If agglomeration economies are absent, then births will tend to disperse. Consequently, our approach to estimating agglomeration economies is to focus on births, and their agglomeration is taken as evidence of agglomeration economies.
Normalizing the price of output to 1, an establishment generates profit equal to ( y) ϭ a( y) f( x) Ϫ c( x), where a( y) shifts the production function f( x), y is a vector of local characteristics, the components of which will be clarified below, and x is a vector of factor inputs that cost c( x). Input quantities will be chosen to maximize profits by satisfying the usual first-order conditions. Employment (n), for example, is chosen such that a( y) ‫ץ‬f( x)/‫ץ‬n Ϫ ‫ץ‬c( x)/ ‫ץ‬n ϭ 0.
An establishment will be born when it is possible to earn nonnegative profits with all inputs chosen at their profitmaximizing levels. Establishments are heterogeneous in their potential profitability. We express that heterogeneity by rewriting the profit function as ( y, ⑀) ϭ max x a( y) f( x)(1 ϩ ⑀) Ϫ c( x). We suppose that ⑀ is independent and identically distributed across establishments according to the cumulative distribution function ⌽(⑀). For any y, there is a critical level ⑀*( y) such that ( y, ⑀*( y)) ϭ 0 and ( y, ⑀) Ͼ (Ͻ) 0 as ⑀ Ͼ (Ͻ) ⑀*( y). In this case, the probability that an establishment is created is ⌽(⑀*( y)).
We assume that new establishments are opened at locations chosen from among all of the ZIP codes in the United States, j ϭ 1, . . ., J. Moreover, to control for differences in ZIP code size, both births and new-establishment employment are deflated by ZIP code area and are interpreted as arrivals per square mile hereafter. 3 Location and employment decisions are made at time t Ϫ 1, taking the existing economic environment as given, and establishments are born one period later at time t. We suppose that the local characteristics of each ZIP code, y j , are partitioned into two parts, y z, j and y m, j . The elements of y z vary by ZIP code, whereas the elements of y m vary by metropolitan area. Aggregating over establishments gives the number of births per square mile (B) and total new-establishment employment (N) in ZIP code j, which we express as linear functions of y z and y m :
where ⑀ b and ⑀ n are error terms. Any local characteristic that increases productivity will result both in more births and in more employment by the new establishments. Thus, key elements of y z, j include the spatial distribution of employment oriented around ZIP code j ( j ϭ 1, . . . J), for example, the level of employment inside and outside the establishment's industry within 1 mile, 2 miles, . . . of the ZIP code centroid. These variables define the level of agglomeration associated with a given ZIP code and can be measured with our data.
In contrast, some of the most important elements of y m are difficult to measure given the wide range of city-specific variables that affect productivity. Note, however, that b m y m, j and n m y m, j from equations (1) and (2) are city-specific effects. Accordingly, rewriting equations (1) and (2), we obtain
where ␥ m,b and ␥ m,n (equal to b m y m, j and n m y m, j ) control for all attributes common to a metropolitan area that affect productivity. Such attributes include metropolitan-area fiscal policies, quality of the workforce, and wage rates for different classes of labor, as well as natural advantages like climate, harbors, and proximity to important natural resources. A more subtle metropolitan-area attribute that is also captured by the fixed effects is what Carlton (1983) refers to as the birth potential of an area. When firms fail or relocate away from an area, they may let go workers for whom the costs of moving to another city are high. For example, workers who have developed family or professional ties to their present metropolitan area may choose to establish new firms there even though higher profits could be obtained elsewhere. The number of such displaced workers is likely to be greater in cities with large existing concentrations of firms. For that reason, births may occur in cities with large existing concentrations of employment for reasons unrelated to the benefits of agglomeration. Nevertheless, even in this case, it seems quite plausible that such individuals will still select locations within the city to maximize profit. As long as that condition is met, the fixed effects in equations (3) and (4) control for metropolitan-level birth potential, and the coefficients on y z in equations (3) and (4) reflect the benefits of agglomeration.
B. Other Approaches to Measuring the Benefits of Agglomeration
Our approach to measuring the benefits of agglomeration is to look at the decisions of new establishments. There are, of course, other approaches. Specifically, the benefits of agglomeration have been measured using value added as a measure of economic productivity (for example, Ciccone and Hall, 1996) and the growth of total employment in an industry (for example, Glaeser et al., 1992, and Henderson et al., 1995) .
Studying value added requires data on the market value of both output and input quantities. Although values of output and labor quantities are feasible to obtain, capital stock measures are generally quite difficult to come by at the micro level, making the value-added approach difficult to implement. Studying growth of total employment has been much more common, but it also presents challenges. Data on total employment are often readily available, and their analysis lends itself to linear regressions. However, existing employers are constrained by prior choices, most importantly the level and kind of capital previously installed. Those fixed factors affect how the employer values the marginal worker, and consequently how it changes its employment level in response to a change in its environment. In principle, this difficulty can be overcome by looking at changes in total employment over a sufficiently long time so that there are no fixed factors and all establishments are effectively new. Even then, however, one still has to address a difficult endogeneity problem: not only is the growth of total employment in a given area sensitive to the composition of employment in the area (an agglomeration effect), but the reverse may hold as well. Implementing this approach, therefore, ideally requires a long panel and effective instruments to control for endogenous variables.
Focusing on the birth of new establishments and their employment avoids the problems most often associated with the two approaches described above. Data on capital inputs are not required, new establishments are unconstrained by previous decisions, and they make their location and employment decisions taking the existing economic environment as exogenously given. The principal drawback of focusing on births and new-establishment employment is that many locations do not receive any births in a given period, which can lead to technical challenges on the econometric side. These challenges will be clarified later in the paper.
As will become apparent, our data are especially well suited to studying births and new-establishment employment. For that reason, we focus on births per square mile and new-establishment employment per square mile as our measures of the benefits of agglomeration. In effect, we ask: in which location and at what scale will new establishments choose to open?
III. Data and Variables
A. The Database
Data for the analysis were drawn from the Dun & Bradstreet Marketplace database, which provides a wealth of information on over 12 million establishments. Details of the data are provided in Appendix A. Data from the fourth quarter of 1997 are used to construct two alternative dependent variables, new establishments and their employment, where new establishments are those that are listed in the data as being one year or less in age as of 1997:4. Each of these variables was deflated by ZIP code area (in square miles) and represents arrivals per square mile. 4 Data from the fourth quarter of 1996 are used to measure the existing level of employment upon which new establishments are assumed to have based their location decisions.
B. The Variables
For each industry we calculate the existing level of employment both within and outside the industry in question. To measure the geographic extent of agglomerative externalities we create a set of concentric-ring variables for both types of employment. These variables are calculated as follows. First, employment in a given ZIP code is treated as being uniformly distributed throughout the ZIP code. Then, using mapping software, circles of radius r i , i ϭ 1, . . ., 15, are drawn around the geographic centroid of each ZIP code in the United States. The level of own-industry employment contained within a given circle is then calculated by constructing a proportional (weighted) summation of the ownindustry employment for those portions of the ZIP codes intersected by the circle. For example, if a circle includes all of ZIP code 1 and 10% of the area of ZIP code 2, then the employment in the circle is set equal to the employment in ZIP code 1 plus 10% of the employment in ZIP code 2. 5 The same procedure is used to calculate the level of otherindustry employment within each circle. Differencing employment levels for adjacent circles (by employment type) yields estimates of the levels of own-and other-industry employment within a given concentric ring. Thus, the 2 mile ring (r 2 ) reflects employment between the 1 and 2 mile circles, and so on out to 15 miles. 6 The other variables in our model are calculated in obvious ways. The number of establishments per worker is calculated as in Glaeser et al. (1992) to proxy for local competitiveness. This variable is calculated separately for own-industry employment and employment outside of the own industry. The diversity of economic activity is incorporated using a Herfindahl index of employment by twodigit SIC industries as in Henderson et al. (1995) . 7 Both the competitiveness variables and the Herfindahl index are calculated only at the ZIP code level, as opposed to the concentric-ring approach used for the agglomeration variables.
Finally, any other arguments of the cost function that vary regionally, such as wage rates, the quality of the local labor force, or access to raw materials, are also pertinent. As discussed in section II, these variables are controlled for using metropolitan-area fixed effects. In addition, we allow for different fixed effects for nonmetropolitan locations (rural areas) for each of the 50 states. In total, this yields 373 fixed effects in the model. 8 5 Various MapInfo software products were used to geocode the data and create the concentric ring variables. 6 We have also estimated our models based on concentric-ring variables constructed under the assumption that all employment in a given ZIP code is located at the geographic centroid of the ZIP code. In that case, either all or none of the employment in a ZIP code was allocated to a circle, depending on whether the ZIP code centroid was contained within the circle. Although the key qualitative results of the paper are robust to that specification, the proportional-sum approach described above provides a more accurate measure of the agglomeration variables and was preferred.
7 The Herfindahl index of specialization (the inverse of diversity) is defined as ¥s i 2 , where s i is industry i's share of total employment and i ϭ 1, 2, . . . , 90 are the two-digit industries. 8 We also estimated the models in Tables 2 and 3 omitting ZIP codes that did not belong to consolidated metropolitan statistical areas (CMSAs). This focuses attention on the most densely developed regions of the country. Estimates from the CMSA-only model were qualitatively similar to those based on the entire United States and are presented in appendix
C. The Industries
Three criteria were used in selecting industries to study. First, we selected industries whose output is consumed nationally or internationally. Second, we selected industries with substantial numbers of new establishments and consequently substantial new-establishment employment. Third, we selected industries that are important enough to have been the focus of other studies. Specifically, we estimate the determinants of new-establishment employment and births for six industries: software (SIC 7371, 7372, 7373, and 7375) , 9 food processing (SIC 20), apparel (SIC 23), printing and publishing (SIC 27), fabricated metals (SIC 34), and industrial and commercial machinery (SIC 35). All of these industries meet the first two criteria. In addition, software has been studied by Saxenian (1994) , and the two-digit manufacturing industries were considered by Nakamura (1985) and Henderson (1986) .
The industries are a mix of traditional industries with established products and innovative industries where new products are important. Innovation in the software industry is widely known, given the explosion of computer technologies and use. Apparel and to a lesser degree food processing involve fashion and are therefore almost by definition also innovative. Additionally, the six industries studied here are a mix of heavy and light industries, with machinery and metals both in the former category. politan areas and rural zones. Because of the large number of ZIP codes, many of our estimates are quite precise. Because of the large number of metropolitan and rural fixed effects, it is hoped that all regional attributes that affect productivity are controlled for. Second, it is important to recognize that many of the observations are censored. Although there are births in many ZIP codes for each of the six industries (the uncensored observations), there are zero births in the majority of the ZIP codes in each case (the censored observations). The large number of zeros requires nonlinear estimation. Because we have a large sample, and because births and new-establishment employment per square mile vary widely, we estimate equations (3) and (4) by tobit for each of the industries. 10 This raises a technical issue in that imprecise estimation of the fixed effects in nonlinear models typically leads to inconsistent estimates of the slope coefficients (see for example Chamberlain, 1980 Chamberlain, , 1984 Hsiao, 1986) . In addition, tobit models are more sensitive to distributional assumptions than are linear regressions. We have two principal responses to this issue.
D. Summary Statistics
First, the bias resulting from noisy estimates of fixed effects in nonlinear models goes to zero as the number of observations per fixed effect becomes arbitrarily large. Since our sample has over 100 ZIP codes per fixed effect, inconsistency arising from noisy estimates of the fixed effects is hoped to be small. Second, our results are very robust. Appendix B presents results from a probit fixed effect model that examines whether individual ZIP codes have positive or zero births (table B2) . To facilitate review of the attenuation pattern, the partial derivatives based on the probit coefficients are reported. 11 The results are qualitatively similar to those from the tobit estimation. Appendix B also presents results for each industry based on a linear (ordinary least squares) fixed-effects specification in which all ZIP codes with zero births are omitted (table B3) . 12 That approach suffers of course from a potential sample selection problem, because most of the ZIP codes are thrown out of the analysis. On the other hand, for linear models, noisy estimates of fixed effects do not bias estimates of the slope coefficients. It is notable, therefore, that the results continue to be robust. These findings suggest that the key qualitative results in this paper are robust to any issues related to econometric specification. 13
IV. Results
A. Initial Results
Tables 2 and 3 present estimates for the tobit fixedeffects models, using respectively the number of new establishments per square mile and new-establishment employment per square mile as dependent variables. Likelihood ratio test statistics presented at the bottom of the table soundly reject the hypothesis that the fixed effects are jointly equal to zero for any industry. 14 This confirms the importance of across-city variation in local attributes. On the other hand, although our model identifies agglomeration effects based on within-city variation in the data, our results are broadly consistent with previous work that was based on between-city variation in the data. 15 Specifically, Tables 2 and 3 show that ownindustry competition encourages births and newestablishment employment in every industry but one. In contrast, other industry competition has a negative effect in both models for every industry. In addition, the tables show that a decrease in the diversity of employment-as measured by an increase in the Herfindahl index-decreases births and leads to less new-establishment employment. These results are consistent with Glaeser et al. (1992) . 16 Observe also that in nearly all cases for both births and new-establishment employment, localization effects (ownindustry employment) are more important than urbanization effects (other-industry employment) at the margin. In par-10 Note, in contrast, that table 1 displays the distribution of births and new-establishment employment across ZIP codes without deflating by ZIP code area. 11 The estimates in Table B2 were obtained using the Dprobit option in Stata. This routine omits data for which all ZIP codes corresponding to a given fixed effect have zero births, because the observed discrete 0-1 outcomes for such regions are perfectly predicted. In contrast, those areas are retained in the Stata tobit routine because the focus of that model is to estimate the level of unobserved birth propensities. Fixed effects for these areas do not perfectly predict observed outcomes in the tobit model and help instead to evaluate birth propensities, as will be illustrated in Tables  2 and 3 . This accounts for the different sample sizes in Table B2 from those in the other tables in the paper.
12 Only estimates from the new-establishment employment model are presented, to conserve space. Results from the birth model were qualitatively similar.
13 Two other models were also considered but rejected as solutions to the tobit-fixed-effects problem. First, Chamberlain (1980) developed a conditional logit solution to this problem in which the fixed effects are integrated out of the model, allowing one to obtain consistent slope coefficients with finite T (where T is the number of observations per fixed effect). Unfortunately, the conditional logit approach is not computationally feasible for large samples such as ours, in which roughly 39,000 ZIP codes are spread over 373 fixed effects. As an alternative, one could omit the fixed effects and in their place include those city-specific variables that are thought to affect firm location and employment decisions directly in the model. In a sense, that is what previous agglomeration studies have done when making intermetropolitan comparisons of employment growth. That approach, however, could suffer from omitted variable bias and was not preferred for that reason.
14 The test statistics are given by twice the difference in the loglikelihood functions for the unrestricted model (log L) less the restricted model that omits the fixed effects (log L NoFE ). The values of the chisquared test statistics in tables 2 and 3 range from roughly 550 to 1,900 with 372 degrees of freedom. In comparison, the critical value at the 0.001 level is 149. 15 In addition, when the fixed effects were omitted from the tobit model, the key qualitative results discussed below were largely unchanged. 16 The diversity result is somewhat at variance with Henderson et al.'s (1995) results for innovative industries. Although they find a positive effect of diversity when it is interacted with a dummy representing historical concentration, when diversity is included without the interaction the coefficient on diversity is negative in their paper. ticular, for any given concentric ring of employment (for example, the 1 mile ring), the coefficient on the localization employment variable is typically at least one order of magnitude larger than the coefficient on the corresponding urbanization employment variable. In addition, most of the localization coefficients are highly significant, whereas most of the urbanization coefficients are not significant. These results are consistent with Henderson's (1986) findings for Brazil and the United States and with Nakamura's (1985) for Japan. 17 17 In addition, in tables 2 and 3, note that printing and publishing exhibit the weakest localization economies. This is consistent with Ellison and Glaeser (1997) , who found that printing and publishing exhibited little geographic localization in the United States. It is interesting that when we control for firm size in the next section, even this industry exhibits significant localization economies. Numbers in parentheses are t-ratios. * Change per mile is computed by differencing the adjacent localization coefficients and dividing by the number of miles between the midpoints. ** The test statistic 2(log L Ϫ log LNoFE) is distributed chi-squared with 372 degrees of freedom, where log (LNoFE) is the value of the log-likelihood function when the fixed effects are omitted but a constant is retained.
Given the comparability of our results to those of other studies, it is interesting to briefly characterize the degree to which systematic variation in the propensity for births can be attributed to the MSA fixed effects versus our within-city measures of agglomeration. Accordingly, table 4 present the distribution of the MSA fixed-effects values across ZIP codes as well as the distributions of b z y z and n z y z across ZIP codes. These latter two terms measure the overall effect of the within-city agglomeration variables for the births and new-employment models, respectively [see equations (3) and (4)], and are referred to here as the agglomeration effect. In nearly every case, the standard deviation of the agglomeration effect is much larger than for the city fixed effects, causing the range of values from the minimum to the maximum to be correspondingly larger as well. That pattern indicates that our within-city agglomeration vari- Numbers in parentheses are t-ratios. * Change per mile is computed by differencing the adjacent localization coefficients and dividing by the number of miles between the midpoints. ** The test statistic 2(log L Ϫ log LNoFE) is distributed chi-squared with 372 degrees of freedom, where log (LNoFE) is the value of the log-likelihood function when the fixed effects are omitted but a constant is retained.
ables drive a greater share of the systematic variation in birth propensities than do the city-wide fixed effects, although both are clearly important.
B. The Geography of Agglomeration Economies
We turn now to our most important results. In principle, one could use an arbitrarily large number of concentric rings when assessing how quickly agglomeration economies attenuate. In practice, however, it is necessary to aggregate the geographic detail in order to maintain a parsimonious specification. After some experimentation, the spatial distribution of employment was aggregated into four concentric rings: employment within 1 mile of the ZIP code centroid, between 1 mile and 5 miles, between 5 miles and 10 miles, and between 10 miles and 15 miles. Condensing the geographic effects to these four variables greatly facilitated both estimation and presentation without changing the qualitative nature of the geographic patterns. 18 Returning to tables 2 and 3, the key geographic result is that, for most cases, localization economies attenuate rapidly in the first few miles but slowly thereafter. The exceptions to this generalization are food products (SIC 20) , where only the new-firm employment model exhibits consistent attenuation, and apparel (SIC 23), where only the births model exhibits consistent attenuation. In addition, localization effects are largely insignificant (and negative) for printing and publishing (SIC 27).
To gain a sense of the magnitude of these estimates, consider first the software industry, for which the localization effects are among the most pronounced. For that industry, adding one hundred software workers to the 1 mile ring would generate 0.04 births and 1.117 additional employees at new establishments. Adding one hundred additional employees to the 1-5 mile ring would result in 0.005 births and 0.08 employees, whereas adding one hundred additional employees to the 5-10 mile ring would result in 0.004 births and 0.08 workers.
The attenuation pattern implied by these estimates is highlighted at the bottom of the tables, where we present the change per mile (CPM) in the localization effects for each industry. This is measured by the difference in coefficients between each of the adjacent pairs of concentric rings divided by the number of miles between the midpoints of the two rings. Averaging across all six industries, for births ( Table 2 ) the ratio of CPM values in the 0.5 mile to 3 mile range relative to the 3 mile to 7.5 mile range, CPM (0.5 to 3)/CPM (3 to 7.5) , is 48.23, and the ratio CPM (3 to 7.5) /CPM (7.5 to 12.5) is 0.62. For new-establishment employment (Table 3) , 18 In earlier versions we included mile-by-mile geographic variables for each employment type out to 15 miles. Results from that estimation were qualitatively similar to those in tables 2 and 3 but were much more difficult to produce and present in view of the very large number of coefficients. These values indicate the dominant pattern: localization economies attenuate rapidly for most of the industries studied here. Moreover, this pattern is consistent with theoretical models of urban areas. It is also consistent with well-known stylized facts on urban form. For example, building heights and population density both decline rapidly at first on moving away from the center of economic activity, but decline slowly in more distant suburbs. In contrast to the clear geographic pattern for the localization coefficients, the geographic pattern for the urbanization coefficients is obscure in most of the models. That difference serves to highlight an important distinction between urbanization and localization economies. Among industries that benefit from information spillovers and the ability to share both intermediate inputs and specialized labor, localization effects are expected to be positive and to diminish monotonically with increasing distance. Our results largely support this. On the other hand, urbanization effects can be of any sign and are idiosyncratic to the individual industry. This is because urbanization effects reflect the tradeoff between the benefits of locating near densely developed areas and congestion costs. To the extent that industries differ in the net benefits they derive from proximity to employment centers, some industries will prefer more densely developed areas and others will prefer more outlying locations, ceteris paribus. As a result, the geographic pattern of urbanization effects is expected to differ across industries and can be quite varied. Our results support that argument as well. 20 
C. Industrial Organization and Agglomeration
As noted earlier, Saxenian (1994) defines the local industrial system as having three dimensions: culture and institutions, corporate organization, and industrial structure. Absent hard data on culture and institutions, we focus on the latter two aspects of the industrial system. We will address two questions. First, does an industrial structure dominated by small establishments provide a more productive environment than one dominated by large establishments? Second, does a corporate organization based on parent-subsidiary links affect productivity to a different degree from one dominated by independent establishments? If small establishments were more open and innovative, as might be inferred from Saxenian's (1994) comparison of Silicon Valley and Route 128, then an additional worker at a small establishment would enhance the productivity of neighboring establishments more than an additional worker at a medium or large establishment. To test that idea, we reestimated the models in Tables 2 and 3 with the localization variables divided into three types: employment at small establishments (fewer than 25 employees), employment at medium establishments (25 to 99 employees), and employment at large establishments (100 or more employees). We focus here on own-industry effects, because Saxenian's analysis is fundamentally about localization: how does the openness of a given industry impact its productivity? Inasmuch as localization effects generally attenuate rapidly, we aggregated own-industry employment from the ZIP code centroid out to 5 miles and omitted more distant rings of own-industry employment from the regression. That simplification enables us to avoid a proliferation of localization variables and serves to highlight the effect of establishment size. All other regressors in Tables 2 and 3 including the fixed effects were retained in the model. Table 5 reports results for the localization variables with all other coefficients suppressed to conserve space. 21 A clear pattern emerges. For five of the six industries, employment at small establishments has a larger effect on births or new-establishment employment than does employment at medium establishments. Averaging across the six industries, the premium associated with employment at small versus medium-size establishments is roughly 90% for births and 60% for new-establishment employment, respectively. In contrast, the localization effects of employment at mediumsize establishments are similar to the effects of employment at large establishments.
These results have important implications for the study of localization. They suggest that efficiency arises not simply from the concentration of own-industry employment but also from the concentration of the right kind of ownindustry employment. That finding is consistent with Saxenian's comparative systems analysis of Silicon Valley and Route 128 and suggests that for software and other industries, small establishments make better neighbors. 22 In an analogous manner, because a subsidiary establishment is constrained by the rest of its corporation, it may be less flexible or innovative. Because a subsidiary may purchase its inputs or sell its outputs within the corporation, it may not be intimately involved with its neighbors. For both of these reasons, employment at a subsidiary could have a smaller effect on the productivity of nearby establishments 19 These estimates were obtained by first averaging the CPM measures across industries and then dividing by the averaged CPM values for adjacent rings. 20 For example, for printing and publishing, the urbanization coefficients are always positive and decline monotonically with increasing distance. This suggests that printing and publishing benefits from locating in central areas, ceteris paribus. In contrast, the negative urbanization effects for fabricated metal in the 0 to 1 and 1 to 5 mile rings may suggest that that industry does best locating farther from densely developed areas, ceteris paribus. 21 Coefficients on the other variables were similar to those in tables 2 and 3. 22 If young establishments tend to be small and if there are unmeasured ZIP code attributes that attract new establishments, then our smallestablishment effect could reflect the influence of those unmeasured attributes. As a robustness check, we reestimated the model in Table 5 using employment at establishments at least 5 years old for all of the localization (own-industry) variables in the model. Results from that regression are presented in appendix B (table B4) . The patterns discussed in the text are even stronger when establishment age is taken into account: all six industries exhibit small establishment effects. than employment at a nonsubsidiary establishment. 23 On the other hand, access to a subsidiary might provide access to resources elsewhere in the subsidiary's parent corporation, including resources at other plants in other locations. In addition, subsidiaries may generate agglomeration economies through spinoffs. Jacobs (1969, p. 66) , for example, notes that breakaways from Hughes Aircraft were important sources of entrepreneurship in the Los Angeles electronics industry after World War II. 24 For both of these reasons, employment at a subsidiary might have a larger agglomerative effect than employment at a nonsubsidiary establishment.
To evaluate the effect of subsidiary status on localization economies, the localization variables in Table 5 were replaced with two new localization variables: own-industry employment at subsidiaries of corporate parents, and ownindustry employment at nonsubsidiaries. All other features of the models estimated in Table 5 were retained. Results for this new specification are presented in Table 6 , where, as before, only the coefficients on the localization variables are presented to conserve space.
In contrast to our firm-size results, no clear pattern emerges from the subsidiary-nonsubsidiary model. There is evidence that nonsubsidiary employees have a larger agglomeration effect for fabricated metals, but subsidiary employment is more important for software. For the other industries the evidence is inconclusive, and it seems that subsidiary and nonsubsidiary employment have about the same amount of influence for many industries. These mixed findings may suggest that subsidiary status is too rough a measure to capture the influence of a hierarchical corporate structure. The findings may also suggest the presence of differing tradeoffs across industries with regard to the benefits and costs of subsidiary status.
V. Conclusion
This paper makes two important contributions to the empirical literature on agglomeration economies. First, we use a unique and rich database in conjunction with mapping software to measure the geographic extent and nature of agglomerative externalities. Previous papers have been forced to assume that agglomeration economies are club goods that operate at a metropolitan scale. Second, we test for the existence of organizational agglomeration economies of the kind studied qualitatively by Saxenian (1994) . This is a potentially important source of increasing returns that previous empirical work has not considered.
Results from five of our six industries provide evidence that localization economies-agglomeration economies arising from spatial concentration within a given industryattenuate rapidly over the first few miles and then attenuate much more slowly thereafter. Although it is beyond the scope of this study to determine exactly which sources of agglomeration economies are responsible for this pattern, it is tempting to speculate. As discussed in the introduction, three potential sources are information spillovers, labor market pooling, and shared inputs. Information spillovers that require frequent contact between workers may dissipate 23 See Saxenian (1994) for a discussion of the open industrial system of Silicon Valley and its advantages over the closed industrial system of the Route 128 area.
24 Jacobs (p. 153) further notes that sometimes the new firm produced a product that was far removed from aircraft manufacture, such as sliding doors. In addition, Saxenian (1994, p. 52) discusses the important role of spinoffs from Fairchild Semiconductor in Silicon Valley. Numbers in parentheses are t-ratios. The estimates are the coefficients on the localization variable for the indicated employment type, having summed the localization concentric-ring variables out to 5 miles and omitted the remaining localization concentric rings (6 to 15 miles). All other variables listed in tables 2 and 3 were included in the model: coefficients for those variables are not reported, to conserve space. over a short distance as walking to a meeting place becomes difficult or as random encounters become rare. On the other hand, the benefits of labor market pooling and shared inputs might extend over a much greater distance because those benefits rely more on the ability of agents to conveniently drive from one location to another. Initial rapid attenuation of information spillovers followed by a more gradual attenuation of benefits from labor market pooling and shared inputs would produce an attenuation pattern consistent with that found in this paper. Systematic empirical support for that argument, however, is left for future research.
Our results also indicate that industrial structure and corporate organization affect the benefits that arise from clustering within a given industry. This finding is strongest with regard to the size distribution of establishments: ownindustry employment at small establishments presents a much greater attraction to potential new arrivals than does a comparable level of own-industry employment at larger establishments. That pattern lends support to recent arguments that a more entrepreneurial industrial system promotes growth. In contrast, we obtain mixed results on the effects of the subsidiary versus nonsubsidiary status of local establishments. On balance, therefore, the agglomerative effects of industrial structure and corporate organization are an issue that certainly warrants further study.
It is worth emphasizing that all of these results are robust to a variety of alternative specifications and estimation methods. Accordingly, future studies of agglomeration economies should be sensitive both to industrial organization and especially to the micro geography of agglomeration. 
APPENDIX A
Data Description
Our principal data source is Dun and Bradstreet's Marketplace file. The data include information on over ten million establishments in the United States, reporting, among other things, location at the ZIP code level (much smaller than a county), corporate status (subsidiary or nonsubsidiary), age of establishment, employment, and sales. The complete D&B database includes establishment-specific information on over twelve million establishments in the United States and is based on public and commercially available sources and D&B phone surveys. That data set, however, was prohibitively expensive. Instead, we obtained a more limited but still enormously rich version of the database, in which all of the firm-specific data were aggregated up to the ZIP code level. 25 In phone conversations with analysts at D&B, we were advised that firms requesting not to be in the database are omitted from the data file. Partly for that reason, the D&B database, though immense, does not contain the entire universe of establishments in the United States. Nevertheless, the D&B analysts felt that the omissions from the data set are sufficiently random that the D&B database is representative of the spatial distribution of establishments in the United States. 26 Moreover, the measurement error associated with the distribution of employment across industries within a given geographic zone is likely to be small if one aggregates up by even a modest amount, as to the ZIP code level. 27 Accordingly, we assume that the data set provides an accurate measure of the spatial distribution of establishments at the ZIP code level. 28 25 The complete version of the data set for the core attributes of the individual establishments costs over $600,000 for one quarter. Those same data aggregated to the ZIP code level were available for less than $1,000. 26 Additional details on the Dun and Bradstreet (D&B) MarketPlace file are provided at the Dun and Bradstreet Web site, www.dnb.com. As described by Dun and Bradstreet, there are several important benefits to establishments from listing themselves in the D&B database and obtaining a D-U-N-S identification number. These benefits arise primarily because of the huge size of the D&B data file. Because the D&B file is such an effective source of information on firms throughout the economy, businesses use it to do market analysis and seek out potential trading partners. Individual establishments therefore have an incentive to list themselves with D&B in much the way establishments have an incentive to voluntarily list themselves in the yellow pages. In addition, DUNS identification numbers are rapidly becoming a standard identification device in the economy, and many companies, including the federal government, require that clients obtain a D-U-N-S number as a precondition for engaging in trade. As noted in the D&B Web site, "It [the D-U-N-S number] is now the standard for all United States Federal Government electronic commerce transactions to help streamline and reduce federal procurement costs."
27 Because some establishments are omitted from the data set, our regressors-which reflect various measures of the existing level of employment-could suffer from an errors-in-variables problem that would bias the estimated coefficients towards 0. Assuming, however, that the spatial distribution of the data set is representative of the United States, then aggregating up to the ZIP code level likely averages away any errors in the data, at least as regards the relative magnitude of employment in one industry versus another.
28 Carlton (1983) is the only other study we are aware of that employs Dun and Bradstreet data. Carlton too concludes that the D&B data are reasonably representative.
APPENDIX B
Supplemental Tables   TABLE B1.-NEW- Numbers in parentheses are t-ratios. The estimates are the coefficients on the localization variable for the indicated employment type, having summed the localization concentric-ring variables out to 5 miles and omitted the remaining localization concentric rings (6 to 15 miles). All other variables listed in tables 2 and 3 were included in the model: coefficients for those variables are not reported, to conserve space.
